/ ^ 



(i9)H*B4^gT/f (jp) (12) ^ §g 1^ ^ ^ (A) oim^mm^jkm^^ 

#§1^-48510 



(BDinta* mi9m fi ms^m 

C 0 1 B 31/02 1 0 1 Z 

//H0 5H 1/50 9216-2G 





1«H76-1S3266 


(7I}UIBA 


594131980 








HMm IS 


(xz)ama 












(71)tUSBA 


S9413199I 
















^ja:^Tfrfi}S 5 re 3 » 8 # 






















(74) <^ A 





(54) 7-i'iWIC«fcS79-l<'>e»^rtKIB 



(57) [^m 

;K«SMSfi$l{pSir-5C:<i:T< 7^-U>±Be®§$ 




(2) 

/ 

^i^sESL, ±si7-i7mz»Lxmm.±:^\z:fyx 

So 10 

o Tffi«ftt#¥® «:«l*3c Ufc il <!: 4 tf « 7- i^tt 
« J; * 7 7 - U > i Ift^idcSa. 

10 0 0 1) 

5»r5S:AL//cfcOTa&-5. to 
[0 0 0 2] 

W<t7 7-U>^i5£SgSl 0«. 0 1 0tI*rJ:5lC, 
XSf^i-WN-lf^JfC^Hf 3. 5*«(alEIBL.. CO) 

[0 0 0 3] ^E-LT, SSlcLfc^-\'>A*-lf*g»35rBl lo 
(0 0 0 4] 

ffi*?n*. -f-LT. 7-i'<fi]^3(l'f:t>«v-f:fx«iK 

to«ii!E36 v-f i-7.m<D^mmm^ 9 eta 



^6978-48510 ' 



ic. -'^mfs\mi,z-7-ii-xmsi^^&.W9<D9Tih<t^mti 

[0 0 0 5] ±ge(«*c0ittaE7-i^4i(m»:J: 
SaJSlCj;-5 J xB:^irJ:0 7-i'i«i«?<»7'7X-7 

[0 0 0 6] 

lasL. ±sapiK^mffi»ra{::7-5'ife**^$-a^. m 
\z-/y 7.m^mnmmii^<b^-(i'7.mmm^mm\zmi\ 
i>fmtm.ti-n[t![[zm.is, srf't^r.sis 

« a Srffig L . ±12 7 - ^ 2ft ]C U TSB ±:J? \Z 
■:fyX-70Vx.-jhtSLm^^\%1&:Lrixhij (d-u. 

[0 0 0 7] X, tn^m2<r>%m\i. mimnza^,^ 

[0 0 0 8 J 

-^^•TT.mwc^tim^yzwMt^mz. 
(0 0 0 9] ±Ef^fflirj:o. mmmifi-^-iir7,mt. 
\zmmmit»mm^iSiiii. ^numi^n^M^^m 

[0 0 10] *f§?qoif*«2(Cj;St. e«f=t#^gi: 

xB^*7-4'i)iiic«L/T56*$-e-6n«±»c. ssm^B 

[0011] 

(USSMJ -JkSZ, i^%^\Z%^^m.7-^WM.<D7y- 

itti^-r^.. El. 2tt. *i«§qir«S*7-i'StmicJ;S 
7 9-U>iltt^fiJc»lBl 0 O©»l5M80iJ*5^UTIr» 



«S8¥8-4BSI0 



(3) 

3 

•5. 

(0 0 1 2] ±fB75-l/>i«l^fij5«ai OOtt. X 

20cmT, *¥ffirtOCa:^»Ctt«l 3B. 1 3 C. 1 
3D. 1 3E*}#C» T*-5*fS^A'>/t-l 3|^tC^ 

\z^tk^ni&m 2 1, 2 3 sra LT-e-ojfeffl^^f^ttoiis 

|liltCi*l6]$-&TV>-5..^-LT. 1 02 To r rKATlcSP 
1. 2 3(De^M(cJ:^;Si^flMjtg^t>. ^^L/Jii^it^m 

5KSfii#2 l*■T'f:^X«^Wi^«mffi#2 3©:S's2IO 

(0 0 13] EI2tC55TJ;^»'. ±ffi77-U>i»^ 
/«»S 1 0 0 (a« 1 3 ECfei£L.fc«^$S 

1 3 O^SaS) mSM (fiRJAtf 7 X 4 X 4 c m© 

mm (7-i7M^0mMmmtm2 3i}'>7>) am^m 

2 1. 2 3raiCit35!bfcJt«ffi**«B<tLT^H3;Er|fi] 

[0 0 14] L*^LT. ±gBj55;^^miS1$2 1, 2 3 Tb^ 

\z, mxiits ttmmngi d = 5 o~i 0 0 A. mmi^m. 

gd = 6 mm, j!a«S*IB|T d = 3 0 1 ^(W0*#0 
[0 0 15] ioT, #Bm;VX)E**ti«5l»^fefrTtt. 

)K^m®»2 3twiijs-r5(i<tic. m'pmm^±:^izi9:^ 

tzmtti^. droit. 7'7X{|ij©^5gi|S#2 i*tjD 

-1 3rt-Crol8S«86lCJ:0±:*r'NP)c€r±tf5n, 

M^^^*<^BE^m> cn«j«tLT5"+>A*-l 3© 
±g[rtlgl 3 A(C^<#S-r-5J;^lCfPffl-r-5. 

[0 0 161 ^L.T. nnmi^, 77-w>e!a^j« 

1 0 0 ro±M 1 3 Al^. WE 1 3 G. (S® 1 3 F<D 
3*m(C#3tbfc«ESr**. ^(DMS^jW^f-S. ^^CJC 
■€-n-en©j«gA<S#jg1?fe«. •t-©lmg*7ml 

C 60 * aiS LXiSiK* Sr;^: ICS^r ft ^< 5 7TK 

[0 0 17] Jtr. ia6«"7-f:J-X(llll©gHft«fli«i2 3 so 



4 

ic. sfts-r-3^^©afiwd e po (g) s-ese*i»© 

(a) i. *3BW©«»a&0 (b) rtt«L«: 

^©TSi5. (a) ©*«l4depo (g) \zn 

LT. (b) tt*<j2depo (g) i:;a:0. 5 

iz. v-f:J-x«I©i^5^$fi;^|S]©««fi$Lde po (m 
m) lrc>l.>T©it«STfc, fiS«/j:L (c) ©3 0dep 

0 (mm) ;4>6. f&mitbiO (d) © 1 8 d e p o (m 
m) fc:«ia>Lrt»«. /Si. C:©^©i*lia858 0 A, '\ 

'J'i7AlE:/7 3 0 OTo r r . vy yg$iis<)4mm. » 
a^Wmra. q-y KIB)«gfiE3 I~3 5 VT^-S. 

[0 0 18] ^C. 08tt«S$8&l 3©±S51 3 A, 
m I 3 G, l&SE 1 3 FlCift»U;tj%@S£mi@£0 
i. fi8«S£LTtfct?LTt»-5. ±g5l 3A. (WiB I 3 G 

9J«»S*<2eig<T«r), MS?fiism©«<W©3a**<S 

(0 0 19]i^V>T. 0 9Ttt, +->U>fi6aSLfcSat 
<r)mytm^it^VT\>^^. gp-S. A= 3 2 9 nm©C60 
©®)tS (ABS) J;i3C60©^=^^^ltl!(r-5t. ± 

ffi. (WB. »as8?©Mn©«Bf»c*3ui:>t. »»*o©:* 

75<:7^-U'>©-S-W^;)iiS5(/iCi:*t»*^-5. ±g5 

1 3AT©^w^«*5)i sam^t/s-sjam^m^n 
S. -troffltUT. »«©^fii«*i«««c<fc»)iK)i9^ 

[0 0 2 0] *%BJ©7 7-U>ii!)-&figgBl 0 0 

n. ±i2^S£«(ris:£$nr^©g¥aB«^^siti?igT 

3 E t $ it/i ^fc 7 7 - u > i ift^fififig 
)5!cT»«. c:©^2iijgwc*3tiT"6). ±sesisiifi0y 

©7 7-U->aE4^fiE^fi 1 0 0 <t:^<l^«l©fPfflS!i* 

[0 0 2 1] z(of^zmmnzj:i,fiFm±<Dwmt, m 

mxQia^^\znx^i)^^, 7-i;itiA' mt>, fxb 
[0 0 2 2 ] ±ie&^ss«3jfj. nmi&mtLx^i^L. 

n«t#»i. fco<!::^«ei;^ct)©<!:bi#^.. ^fc, ^5 
Xfili^JK«(i«$2 l©«4i»if)$tcffif£:UT«4iMni$- 

^»:«oiiosiip^e:2 5(i. -/yxmrnmrnmi^z i 



(4) 



[0 0 2 3] 

±(«]«:tinasn. •fvX^<n'j:i.v hfttb^fifrfiu. 

i-r-5. rn-T?. |g§^i»l!l*^v-1':^;^ffl!I©i^3(^fl|ffi'^.ro 

CO 0 2 41 SIC. lS^^:^ffiosDa^^^fiKms:s^t':« 

CO 0 2 51 -tux, l9*JS2<D«Wc<k.5t#tt. GSI 
«)«ICT J X B A Z- ^7 3feC?t LT^* $ e n^S ± 

ca 1 1 1 ^jg0ii*^-r@T. 7^-i'>e 

(021 1 *5S0iJ&iS1-{a-e, 77-U>e 

(0 61 2|c38?^«mi3gi!!SWSr7r-r0T. f^f^STSiE^ 



10 



[0 7 1 *^?g(DlB 1 ^-THT. ^ifett^lSjW 

m 8 1 **iq<D^ 1 ^mm^7prtm-Q. sssgjcit 

[09] *f!WO|gl5l«fiWS^i^-rHT, KSSgtCift 
[010] ?ejfei!cD7 7-U>if!i^fi£SB<O¥»fE0 
[011] '^^moy 7-\y>s»^BSLm&(D7-{;^ 

[?9F^OWW] 

1 3 A ±^(^11 (± 



13B. 13C, 13D. 13E 

2 1 '^yT.moimm 

« 2 3 •7-(i-7i,mnm. 
mmmm 

A ' 7-;?^ii 

Ceo 7^-u> 

EM HfiSn-f;!/ (fi 
M 

so 1 0 0. 100 ' y9-i'>^n^0imm 



[01] 




^H¥8-48510 



(6) 



m4] 




im7] 



asm. 





[@9] 




0 P.I 0.3 OJ 0.4 0.5 0.0 0.7 tJt 



[@1 0] 




(7) 



mil) 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-04851 0 

(43)Date of publication of application : 20.02.1996 



(51)lnt.CI. 




COIB 31/02 
// H05H 1/50 






(21)Application number 


: 06-183266 


(71)Applicant 


: IVIIENO SATORU 
SANYO /M.UM:KK 




(22)Date of filing : 

r r~ ..." 


04.08.1994 


(72)lnventor : 


MIENO SATORU 





(54) AUTOMATIC FULLERENE SYNTHESIZER BY ARC DISCHARGE 
(57)Abstract: 

PURPOSE: To provide a novel automatic fullerene 
synthesizer which increases fullerene forming mass by 
jet releasing the plasma of an arc flame part with JxB 
force generated by a magnetic field, and suppressing the 
readhesion of carbon on a carbon electrode rod on a 
minus side. 

CONSTITUTION: Gaseous helium is filled into a vacuum » 
chamber 13 and a pair of the plus and minus carbon 
electrode rods 21 , 23 are disposed to face each other. 
The arc flame Is generated between both carbon 
electrode rods. Further, magnetic field applying means 
M, EM which impart a stationary magnetic flux density 
(magnetic field) B in a direction orthogonal with the 
current flowing from the plus side carbon electrode rod 
21 to the minus side carbon electrode rod 23 are arranged. As a result, the JxB force to 
induce the jet release of the plasm perpendicularly upward is imparted on the arc flame A. 
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* NOTICES* 

Japan Patent Office Is not responsible for any 
damages caused by tbe use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings^ any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description'of the Invention] 
[0001] 

[Industrial Application] About the fuUerene automatic synthesizer upit by arc discharge, this invention 
reduces the carbon reattachment to the carbon electrode by the side of minus at the time of the fuUerene 
composition by DC arc discharge, and it is improved so that more efficient fuUerene composition can be 
performed. 
[0002] 

[Description of the Prior Art] The fuUerene C60 contained for soot consists of a carbon-content child of 
a new configuration, and is used for a ceU material, electronics, a catalyst, etc. There is a DC arc electric 
discharge method as the efficient syntfietic method of the above*mentioned fuUerene. This concrete 
fuUerene synthesizer unit 10 carries out opposite arrangement of the metallic conduits 3 and 5 into the 
vacuum chamber 1, and makes that head counters predetermined gap through carbon rods 7 and 9 in 
-thisjnetallic-Conduit-3_and S- as shown in drawing 10 . 

[0003] And in the condition of having made the space E in the chamber 1 made into the vacuum fiUmg 
up with gaseous helium, apply direct current voltage between both the carbon electrodes 7 and 9, arc 
discharge is made to cause, and arc flame A of drawing 1 1 is generated. At this time, the carbon 
electrode 7 by the side o{plus is heated, and it evaporates, becomes the carbon ion and carbon atom of 
plus, and is pressured upwards upwards by the heat convection within a chamber 1, and carbon atoms 
cause a chemical reaction in the air, a carbon-content child called fuUerene C60 is generated, and this 
adheres in up wall 1 A of a chamber 1 mostly as soot. The carbon electrode 7 by the side of plus carried 
out heating evaporation, and the carbon electrode 7 by the side of plus is sent out to the direction of the 
carbon electrode 9 by the side of minus by the delivery control means 1 1 of a motor drive so that the 
crevice between the carbon electrodes 9 by the side of minus may not become large. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the fuUerene synthesizer unit 10 by the above- 
mentioned DC arc discharge, as shown in drawing i 1 , on the whole, the space of two electrodes is 
covered by globular form "arc flame A." And the carbon ion in an arc is accelerated to the minus side. 
Therefore, in order that the carbon atom which carried out heating evaporation fi'om the carbon electrode 
7 by the side of plus may carry out the reattachment to the carbon electrode 9 by the side of minus 
positively, decline in the rate of fuUerene composition and a discharge conditional control become 
difficult. Failures, such as difficult-izing of the continuous discharge by growth of the carbon electrode 9 
by the side of minus, arise. For this reason, the sludge clearance activity of the minus side carbon 
electrode 9 is needed for every fixed time amount, and there is a trouble of reducing the rate of 
composition of fuUerene C60 greatly. 

[0005] In order to cancel the trouble in the fuUerene automatic synthesizer unit by the above-mentioned 
conventional DC arc discharge, this invention is carrying out jet bleedoff of the plasma of the arc flame 
section according to the JxB force by the magnetic field, and controlling the amount of carbon 
reattachment to the carbon electrode by the side of minus, and aims at offering the new fuUerene 
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automatic synthesizer unit to which fullerene generation mass was made to increase. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object invention of claim 1 
While being filled up with rare gas (gaseous helium, argon gas, etc.) in a vacuum chamber which is a 
vacuum housing Carry put opposite arrangement of the carbon electrode of a plus minus couple, and an 
arc flame is generated among both the above-mentioned carbon electrodes. Furthermore, a magnetic 
field grant means to give a magnetic field (stationary flux density) in current which flows from a plus 
side carbon electrode to a minus side carbon electrode, and the rectangular direction is arranged. It is 
characterized by making JxB force (Lorentz force) which causes jet bleedoff of plasma in the vertical 
upper part to the above-mentioned arc flame give. 

[0007] Moreover, invention of claim 2 is characterized by constituting a magnetic field grant means with 

a magnet or an electromagnet in claim 1 . 

[0008] 

[Fimction] According to invention of above-mentioned claim 1, since stationary flux density exists in 
current and a perpendicular direction by the magnetic field, vertical top ** accelerates according to the 
JxB force, and the electron in an arc and ion cause jet bleedoff of the plasma: On the conditions that the 
ambient-gas-pressure force is high, before this flow raises beat convection speed and evaporation carbon 
reaches a minus side carbon electrode, the carbon in mind will be pressured upwards up. Therefore, the 
configxu*ation of an arc flame also serves as a form which dragged on upwards. 
[0009] According to the above-mentioned operation, evaporation carbon becomes possible [ also 
controlling in the direction which desired acceleration and carbon fliix of a heat convection besides the 
work which stops the reattachment to a minus side carbon electrode ], still more equivalent discharge 
resistance is raised, and the operation effect that liilinig of carbon heating effectiveness is also expectable 
is acquired. 

[0010] According to claim 2 of this invention, since the magnetic field grant means is depended on the 

Tmagnet-oi^e-eiectromagnetraccording-to-the-electromagnetTaccommodation-of^the-^ — 

accommodation of flux density can also be briefly performed by generating the JxB force upwards to an 

arc flame with a brief configuration. 

[0011] 

[Example] Next, a drawing explains concretely about the example of the fullerene automatic synthesizer 
unit of the DC arc discharge concerning this invention. Drawing 1 and 2 show the 1 st example of the 
fullerene automatic synthesizer unit 1 00 by the arc discharge concerning this invention. 
[0012] The above-mentioned fullerene automatic synthesizer unit 100 carries out opposite arrangement 
of the metallic conduits 15 and 17 into the vacuum chainber 13 which is a vacuum housing made from 
stainless steel (for example, it is 20cm in the diameter of about IScm, and height, and has branch pipes 
13B, 13C, 13D, and 13E in the four way type within the level surface), and is making that head counter 
through each carbon electrodes 21 and 23 at predetermined interval in this metallic conduit 1 5 and 17. 
And the vacuum space E in the chafnber 13 exhausted below to 102 Toir is made to carry out about 300 
Torr restoration of the gaseous helium. The direct current voltage from the DC power siipply which do 
not illustrate after discharge starting by contact of both the carbon electrodes 21 arid 23 continues being 
given. Furthermore, it is constituted so that the discharge current of a direct current may always become 
fixed, and between discharging gaps may send out and may be controlled by the delivery control means 
25 which is a motor drive to the direction of the carbon electrode 23 by the side of minus of the carbon 
electrode 21 by the side of plus. 

[0013] As shown in drawing 2 , ahead [ of the above-mentioned fullerene automatic synthesizer unit 
100 / left ] (outer wall section of the vacuum housing 13 close to branch pipe 13E) Magnet M (for 
example, 7x4x4cm rectangular parallelepiped ferrite magnet) is arranged, and it is given in the direction 
of an arrow head as stationary flux density B to which the magnetic field (the flux density of an arc 
portion is about 23 gauss) intersected perpendicularly between two electrodes 21 and 23 with this 
magnet M. 

[0014] A deer is carried out, and if direct current voltage is applied and arc discharge is made to cause 
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between both the above-mentioned carbon electrodes 21 and 23 by the radical of discharge current 
Id=50-100A, the carbon rod diameter of d= 6mm, and the conditions of 30 minutes - a charging-time- 
value Td= 1 hour, arc flame A' of drawing 5 will be generated. Since, as for above-mentioned arc flame 
A', the stationary flux density B exists by the magnetic field at Cuuent J and a perpendicular direction, 
vertical top accelerates according to the JxB force, and the electron in an arc and ion present the 
configuration which caused jet bleedofT of the plasma. 

[0015] Therefore, on the conditions that the ambient-gas-pressure force is high, before this flow raises 
heat convection speed and reaches the carbon electrode 23 by the side of minus of evaporation carbon, 
the carbon in mind is pressured upwards up. Therefore, the configuration of arc flame A* also serves as a 
form which dragged on upwards. It acts so that a carbon-content child which the carbon electrode 21 by 
the side of plus is heated at this time, and it evaporates, becomes the carbon ion of plus, and is pressured 
upwards upwards by the heat convection within a chamber 13, and carbon atoms cause a chemical 
reaction in the air, and is called fullerene C60 may be generated, top-cover wall of chamber 13 13 A may 
have much this as soot and it may adhere. 

[0016] And the soot adhering to three places of side 13G and base 13F is collected in top-cover 13A of 
the fiillerene automatic synthesizer unit 100 after discharge termination, and the weight is imeasiu-ed. 
Next, after stining each soot well, the Img is extracted by the 7ml hexane, and each graph which shows 
below each result which measured the content of the fullerene C60 in soot by absorption spectrometry 
explains. 

[0017] First, drawing 6 measures with those of a conventional type without a magnetic field (a) the mass 
Wdepo of the carbon which carries out the reattachment to the carbon electrode 23 by the side of minus 
(g) with [ of this invention ] a magnetic field (b). It turns out that those with a magnetic field (b) serve as 
about 2 depo(es) (g), and it is decreasing 50% to about 4 depo(es) (g) of those without a magnetic field 
(a). Moreover, as shown in drawing 7 , the comparison about deposition length Ldepo (mm) of the 
carbon shaft orientations by the side of minus is also decreasing fi'om.SOdepoCes) (mm) of those without 
a magnetic field (c) to 18depo(es) (mm) with a magnetic field (d). In addition, it is the voltage 31 -35V 
between rods for discharge current 80A at this time, helium pressure 300Torr, a gap length of about 
4mm, and charging-time- value 1 hour. 

[0018] Next, drawing 8 is measuring with those with a magnetic field without a magnetic field the soot 
mass deposited on up 13A of a vacuum housing 13, side 13G, and pars-basilaris-ossis-occipitalis 13F. In 
up 13A and side 13G, the amount of soot generation is increasing by the magnetic, field, it is twice 
[ about ] the mass of this, and, especially as for the upper part, the effect of control of carbon flux has 
shown up. On the other hand, the reduction mass of the plus side carbon electrode 21 at this time had a 
small direction with a magnetic field, and was also understood that more effective soot generating is 
performed. 

[0019] Then, drawing 9 is comparing the absorbance of the solution which carried out the xylene 
extract. That is, when the content of C60 is compared fi-om the absorbance (ABS) of C60 of lambda= 
329nm, also in the upper part, the side, and which location of a pars basilaris ossis occipitalis, it turns 
out that the direction with a magnetic field hos* the high conti^rit of fullerene. The effect that especially 
the content in up 13A becomes about 15 % of the weight is seen. Although the equivalent resistance of 
discharge rises about 1% by the magnetic field and it is dependent on magnetic field intensity as others, 
the value is still small. The maximum gap length who does maintaining a discharge is also short by the 
magnetic field. 

[0020] the fullerene automatic synthesizer unit 100 of this invention is not limited to the above- 
mentioned example, but the design change of the details configuration can be carried out — it is natural, 
for example, drawing 3 and the 2nd example shown in 4 — like — Magnet M — changing — 
electromagnetism — it is good also as fullerene automatic synthesizer unit 100* equipped with Coil EM 
with the gestalt made to fit into branch pipe 13E. Others are the same configurations as the 1st example. 
Also in this 2nd example, it was checked that (he completely same operation effect as the fullerene 
automatic synthesizer unit 100 of the 1st example of the above is acquired. 

[0021] that, as for the feature on the operation by this 2nd example, the direction of magnetic flux B 
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intersects perpendicularly thoroughly to electrodes 21 and 23, and acconunodation of flux density 
electromagnetism — since it can carry out freely by current control of Coil EM, it is also being able to 
perform accommodation of arc flame A', i.e., the FxB force, free. . 

[0022] Each above-mentioned example is the result of manufacturing as an experimental device and 
being obtained from it,, and when working at a actual factory, it can be made larger-scale. Moreover, 
although the delivery control means 25 which ****s in the electrode wear of the plus side carbon 
electrode 21, and keeps an electrode spacing constant is moving the plus side carbon electrode 21, you 
may make it move the minus side carbon electrode 23. 
[0023] 

[Effect] As explained in full detail aboye, when being based on invention of claim 1 Since stationary 
flux density exists in current and a perpendicular direction by the magnetic field, vertical top ** 
accelerates according to the JxB force, and the electron in an arc and ion cause jet bleedoff of the 
plasma. The ambient-gas-pressure force on high conditions Before this flow raises heat convection 
speed and evaporation carbon reaches a minus lateral electrode, the carbon in mind is pressured upwards 
up and an arc flame is made into the form which dragged on upwards. Now, the effect that the 
reattachment to the carbon electrode by the side, of minus of evaporation carbon can be stopped is 
demonstrated. 

[0024] Furthermore, it also becomes possible to control in the direction which desired acceleration and 
carbon flux of a heat convection, still more equivalent discharge resistance is raised, and many effects 
that lifting of carbon heating effectiveness is also expectable etc. are acquired. 
[0025] and accommodation of the JxB force according [ since the magnetic field grant means is 
depended on the magnet or the electromagnet when based on invention of claim 2, the JxB force is 
generated upwards to an arc flame with a brief configuration, and ] to accommodation of flux denisity — 
electromagnetism - according to the coil, it is effective in the ability to carry out briefly. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1st example of this invention, and is the positive cross section of 
a fullerene automatic synthesizer unit. 

[Drawing 2] It is drawing showing the 1st example of this invention, and is plane-cross-section drawing 
of a fullerene autoniatic synthesizer unit. 

[Drawing 3] It is drawing showing the 2nd example of tfiis invention, and is the positive cross section of 
a fullerene automatic synthesizer unit. 

[Drawing 4*1 It is drawing showing the 2nd example of this invention, and is plane-cross-section drawing 
of a fullerene automatic synthesizer unit 

[Drawing 5] It is drawing showing the 1st example of this invention, and is the perspective diagram of .. 
an arc flame. 

[Drawing 6*1 It is drawing showing the 1st example of this invention, and is comparison drawing of the 
amount of carbonaceous which carries out the reattachment. . 

[Drawing 7] It is drawing showing the 1st example of this invention, and is comparison drawing of the 
deposition length of carbon shail orientations. 

[Drawing 8] It is drawing showing the 1st example of this invention, and is comparison drawing of the 
soot mass deposited on a vacuum housing. 

[Drawing 91 It is drawing showing the 1st example of this invention, and is comparison drawing of C60 
content deposited on a vacuum housing. 

Prawing 10] It is plane-cross-section drawing of the fullerene automatic synthesizer unit of a 
conventional type. 

[Drawing 11] It is the perspective diagram showing the arc flame of the fullerene automatic synthesizer 

unit of a conventional type. 

[Description of Notations] 

13 [ ] Vacuum Housing (Vacuum Chamber) 

1 3 A [ ] a top-cover wall (upper pari) - 

13B, 13C, 13D, 13E Branch pipe 

21 [ ] Carbon Electrode by the side of Plus ^ 
23 [ ] Carbon Electrode by the side of Minus 
A' Arc flame 
B [ ] flux density 
C60 Fullerene 

EM electromagnetism — coil (electromagnet) 

M [ ] a magnet 

J [ ] current 

JxB Applied force 

1 00, 1 00* Fullerene automatic synthesizer unit 
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CLAIMS ^ 

[Claim(s)] 

[Claim 1] The fuUerene automatic synthesizer unit by the arc discharge carry out making the JxB force 
which cairies out opposite arrangement of the carbon electrode of a plus minus couple, make generate 
an arc flame among both the above-mentioned carbon electrodes, arranges a magnetic field grant means 
give a magnetic field in current which flows fi-om a plus side carbon electrode to a minus side carbon 
electrode further, and the rectangular direction, and causes jet bleedoflf of the plasma in the vertical 
upper part to the above-mentioned arc flame give while filled up with rare gas in the vacuum chamber 
which is a vacuum housing as the feature, 

[Claim 2] A fiillerene automatic synthesizer unit by arc discharge characterized by constituting a 
magnetic field grant means with a magnet or an electromagnet in claim 1 . 
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DRAWINGS 



[Drawing 1] 



13 ^VACHAAI 

13D 



E 23 



rod21 




[Prawing 2] 




fPrawine 3] 



http://www4jpdlJpo.goJp/cgi-biii/trah_:web_cgi_ejje 



12/30/2003 



Page 2 of 4 




[Prawing 4] . 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/30/2003 




f Drawing 7] 
mmmv 




fPrawingS] 




[Drawing 9] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi^ejje 



Page 4 of 4 




0* Q.1 Q<2 04 04 OS as 0.7 0^ 
l,^029fiin) 




^11 



10 




[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejjc 



12/30/20P3 



* NOTICES * 



JPO emd NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuUerene automatic synthesizer unit by the arc discharge carry out making the JxB force which carries 
out opposite arrangement of the carbon electrode of a plus minus pair, make generate an arc flame among both the 
above-mentioned carbon electrodes, arranges a magnetic field grant means give a magnetic field in the current which 
flows from a plus side carbon electrode to a minus side carbon electrode fiirther, and the rectangular direction, and 
causes jet emission of the plasma in the perpendicular upper part to the above-mentioned arc flame give while filled up 
with rare gas in the vacuum chamber which is a vacuum housing as the description. 

[Claim 2] The fuUerene automatic synthesizer unit by the arc discharge characterized by constituting a magnetic field 
grant means with a magnet or an electromagnet in claim 1 , 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the fullerene automatic synthesizer unit by arc discharge, this invention reduces the 
carbon reattachment to the carbon electrode by the side of minus at the time of the fullerene composition by DC arc 
discharge, and it is improved so that more efficient fullerene composition can be performed. 
[0002] 

[Description of the Prior Art] The fullerene C60 contained for soot consists of a carbon molecule of a new 
configuration, and is used for a cell ingredient, electronics, a catalyst, etc. There is a DC arc electric discharge method 
as the efficient synthetic approach of the above-mentioned fullerene. This concrete fullerene synthesizer unit 10 carries 
out opposite arrangement of the metallic conduits 3 and 5 into the vacuum chamber 1, and makes that tip counter 
predetermined spacing through carbon rods 7 and 9 in this metallic conduit 3 and 5, as shown in drawing 10 . 
[0003] And in the condition of having made the space E in the chamber 1 made into the vacuum filling up with gaseous 
helium, apply direct current voltage between both the carbon electrodes 7 and 9, arc discharge is made to cause, and arc 
flame A of drawing 11 is generated. At this time, the carbon electrode 7 by the side of plus is heated, and it evaporates, 
becomes the carbon ion and carbon atom of plus, and is pressured upwards upwards by the heat convection within a 
chamber 1, and carbon atoms cause a chemical reaction in the air, a carbon molecule called fullerene C60 is generated, 
and this adheres in up wall 1 A of a chamber 1 mostiy as soot. The carbon electrode 7 by the side of plus carried out 
heating evaporation, and the carbon electrode 7 by the side of plus is sent out to the direction of the carbon electrode 9 
by the side of minus by the delivery control means 1 1 of a motor drive so that the clearance between the carbon 
electrodes 9 by the side of minus may not become large. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the fullerene synthesizer unit 10 by the above-mentioned DC 
arc discharge, as shown in drawing 1 1 , on the whole, the space of two electrodes is covered by globular form "arc 
flame A." And the carbon ion in an arc is accelerated to the minus side. Therefore, in order that the carbon atom which 
carried out heating evaporation from the carbon electrode 7 by the side of plus may carry out the reattachment to the ...^ 
carbon electrode 9 by tiie side' of minus positivery, decline in the rate of fullerene composition and a discharge 
conditional control become difficult. Failures, such as difficult-izing of the continuous discharge by growth of the 
carbon electrode 9 by the side of minus, arise. For this reason, the sludge removal activity of the minus side carbon 
electrode 9 is needed for every fixed time amount, and there is a trouble of reducing the rate of composition of fullerene 
C60 greatiy. 

[0005] In order to cancel the trouble in the fullerene automatic synthesizer unit by the above-mentioned conventional 
DC arc discharge, this invention is carrying out jet emission of tire plasma of the arc flame section according to the JxB 
force by the magnetic field, and controlling the amount of carbon reattachment to the carbon electrode by the side of 
minus, and aims at offering the new fullerene automatic synthesizer unit to which fullerene generation mass was made 
to increase. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose invention of claim 1 While being 
filled up with rare gas (gaseous helium, argon gas, etc.) in the vacuum chamber which is a vacuum housing Carry out 
opposite arrangement of the carbon electrode of a plus minus pair, and an arc flame is generated among both the above- 
mentioned carbon electrodes. Furthermore, a magnetic field grant means to give a magnetic field (stationary flux 
density) in the current which flows from a plus side carbon electrode to a minus side carbon electrode, and the 
rectangular direction is arranged. It is characterized by making the JxB force (Lorentz force) which causes jet emission 
of the plasma in the perpendicular upper part to the above-mentioned arc flame give, 

[0007] Moreover, invention of claim 2 is characterized by constituting a magnetic field grant means with a magnet or 
an electromagnet in claim 1. 



[0008] 

[Function] According to invention of above-mentioned claim 1, since stationary flux density exists in a current and a . ^ 
perpendicular direction by the magnetic field, perpendicular top ** accelerates according to the JxB force, and the 
electron in an arc and ion cause jet emission of the plasma. On the conditions that the ambient-gas-pressure force is 
high, before this flow raises a heat convection rate and evaporation carbon reaches a minus side carbon electrode, the 
carbon in mind will be pressured upwards up. Therefore, the configuration of an arc flame also serves as a form which 
dragged on upwards. 

[0009] According to the above-mentioned operation, evaporation carbon becomes possible [ also controlling in the 
direction which desired acceleration and carbon flux of a heat convection besides the work which stops the 
reattachment to a minus side carbon electrode ], still more equivalent discharge resistance is raised, and the operation 
effectiveness that the rise of carbon heating effectiveness is also expectable is acquired. 

[0010] According to claim 2 of this invention, since the magnetic field grant means is depended on the magnet or the 
electromagnet, according to the electromagnet, accommodation of the JxB force by accommodation of flux density can 
also be briefly performed by generating the JxB force upwards to an arc flame witii a brief configuration. 
[0011] 

[Example] Next, a drawing explains concretely about the example of the fuUerene automatic synthesizer unit of the DC 
arc discharge concerning this invention. Drawing 1 and 2 show the 1st example of the fiillerene automatic synthesizer 
unit 100 by the arc discharge concerning this invention. 

[0012] The above-mentioned fiillerene automatic synthesizer unit 100 carries out opposite arrangement of the metallic 
conduits 15 and 17 into the vacuum chamber 13 which is a vacuum housing made from stainless steel (for example, it 
is 20cni in the diameter of about 18cm, and height, and has branch pipes 13B, 13C, 13D, and 13E in the four way type 
within a horizontal plane), and is making that tip counter through each caibon electrodes 21 and 23 at predetermined 
interval in this metallic conduit 15 and 17. And the vacuum space E in the chamber 13 exhausted below to 102 Torr is 
made to carry out about 300 Torr restoration of the gaseous helium. The direct current voltage from the DC power 
supply which do not illustrate after discharge starting by contact of both the carbon electrodes 21 and 23 continues 
being given. Furthermore, it is constituted so that the discharge current of a direct current may always become fixed, 
and between discharging gaps may send out and may be controlled by the delivery control means 25 which is a motor 
drive to the direction of the carbon electrode 23 by the side of minus of the carbon electrode 21 by the side of plus. 
[0013] As shown in drawing 2 , Magnet M (for example, 7x4x4cm rectangular parallelepiped ferrite magnet) is 
arranged, and it is given to the method of the forward left of the above-mentioned fuUerene automatic synthesizer unit 
100 (outer wall section of the vacuum housing 13 close to branch pipe 13E) in the direction of an arrow head as 
stationary flux density B to which the magnetic field (the flux density of an arc part is about 23 gauss) intersected 
perpendicularly between two electrodes 21 and 23 with this magnet M. 

[0014] A deer is carried out, and if direct current voltage is applied and arc discharge is made to cause between both the 
above-mentioned carbon electrodes 21 and 23 by the radical of discharge current Id=50-100A, the carbon rod diameter 
of d= 6mm, and the conditions of 30 minutes - a charging-time-value Td= 1 hour, arc flame A' of drawing 5 will be 
generated v^inee? 35 for aboye-mentioned arc flame A', the stationary flux density B exists by the magnetie^field at 
Current J and a perpendicular direction, perpendicular top ** accelerates according to the J^dB force, and the electron in 
an arc and ion present the configuration which caused jet emission of the plasma. 

[0015] Therefore, on the conditions that the ambient-gas-pressure force is high, before this flow raises a heat 
convection rate and reaches the carbon electrode 23 by the side of minus of evaporation carbon, the carbon in mind is 
pressured upwards up. Therefore, the configuration of arc flame A' also serves as a form which dragged on upwards. It 
acts so that a carbon molecule which the carbon electrode 21 by the side of plus is heated at this time, and it evaporates, 
becomes the carbon ion of plus, and is pressured upwards upwards by the heat convection within a chamber 13, and 
carbon atoms cause a chemical reaction in the air, and is called fiillerene C60 may be generated, top-cover wall of 
chamber 13 13 A may have much this as soot and it may adhere. 

[0016] And the soot adhering to three places of side-face 13G and base 13F is collected in top-cover 13A of the 
fiillerene automatic synthesizer unit 100 after discharge termination, and the weight is measured. Next, after stirring 
each soot well, tiie Img is extracted by the 7ml hexane, and each graph which shows below each result which measured 
the content of the fiillerene C60 in soot by absorption spectrometry explains. 

[0017] First, drawing 6 measures with those of a conventional type without a magnetic field (a) the mass Wdepo of the 
carbon which carries out the reattachment to the carbon electrode 23 by the side of minus (g) with [ of this invention ] a 
magnetic field (b). It tums out that those with a magnetic field (b) serve as about 2 depo(es) (g), and it is decreasing 
50% to about 4 depo(es) (g) of those without a magnetic field (a). Moreover, as shown in drawing 7 , the comparison 
about deposition die-length Ldepo (mm) of the carbon shaft orientations by the side of minus is also decreasing from 
30depo(es) (mm) of those without a magnetic field (c) to 18depo(es) (mm) with a magnetic field (d). In addition, they 



are the electrical potential differences 3 1-35 V between rods for discharge current 80A at this time, helium pressure 
SOOTors, gap die length of about 4mm, and charging-time-value 1 hour. 

*[0018] Next, drawing 8 is measuring with those with a magnetic field without a magnetic field the soot mass deposited 
on up 13A of a vacuum housing 13, side-face 13G, and pars-basilaris-ossis-occipitalis 13F. In up 13A and side-face 
13G, the amount of soot generation is increasing by the magnetic field, it is twice [ about ] the mass of this, and, 
especially as for the upper part, the effectiveness of control of carbon flux has shown up. On the other hand, the 
reduction mass of the plus side carbon electrode 21 at this time had a small direction with a magnetic field, and was 
also understood that more effective soot generating is performed. 

[0019] Then, drawing 9 is comparing the absorbance of the solution which carried out the xylene extract. That is, when 
the content of C60 is compared from the absorbance (ABS) of C60 of lambda= 329nm, also in the upper part, a side 
face, and which location of a pars basilaris ossis occipitalis, it tums out that the direction with a magnetic field has the 
high content of fullerene. The effectiveness that especially the content in up 13 A becomes about 15 % of the weight is 
seen. Although the equivalent resistance of discharge rises about 1% by the magnetic field and it is dependent on 
magnetic field strength as others, the value is still small. The maximum gap length who does maintaining a discharge is 
also short by the magnetic field. 

[0020] the fullerene automatic synthesizer unit 100 of this invention is not limited to the above-mentioned example, but 
the design change of the detail configuration can be carried out ~ it is natural, for example, drawing 3 and the 2nd 
example shown in 4 - like - Magnet M - changing - electromagnetism ~ it is good also as fullerene autoinatic 
synthesizer unit 100' equipped with Coil EM with the gestalt which carried out fitting to branch pipe 13E. Others are 
the same configurations as the 1st example. Also in this 2nd example, it was checked that the completely same 
operation effectiveness as the fullerene automatic synthesizer unit 100 of the 1st example of the above is acquired. 
[0021] that, as for the description on the operation by this 2nd example, the direction of magnetic flux B intersects 
perpendicularly completely to electrodes 21 and 23, and accommodation of flux density - electromagnetism - since it 
can carry out freely by current control of Coil EM, it is also being able to perform accommodation of arc flame A', i.e., 
the FxB force, free. 

[0022] Each above-mentioned example is the result of manufacturing as an experimental device and being obtained 
fi"om it, and when working at actual works, it can be made larger-scale. Moreover, although the delivery control means 
25 which ****s in electrode consumption of the plus side carbon electrode 21, and keeps an electrode spacing constant 
is moving the plus side carbon electrode 21, you may make it move the minus side carbon electrode 23 
[0023] 

[Effect] As explained in full detail above, when being based on invention of claim 1 Since stationary flux density exists 
in a current and a perpendicular direction by the magnetic field, perpendicular top ** accelerates according to the JxB 
force, and the electron in an arc and ion cause jet emission of the plasma. The ambient-gas-pressure force on high 
conditions Before this flow raises a heat convection rate and evaporation carbon reaches a minus lateral electrode, the 
carbon in mind is pressured upwards up and an arc flame is made into die form which dragged on upwards. Now, the 
effectiveness that the reattachment to the carbon electrode by the side of minus of evaporation carbon can be stopped is 
, demonstrated.^ v - r^v^ > ^^t^^ 5 ^ 

[0024] Furthermore, it also becomes possible to control in the direction which desired acceleration and carbon fiiix of a^ 
heat convection, still more equivalent discharge resistance is raised, and much effectiveness that the rise of carbon 
heating effectiveness is also expectable etc. is acquired, 

[0025] and accommodation of the JxB force according [ since the magnetic field grant means is depended on the 
magnet or the electromagnet when based on invention of claim 2, the JxB force is generated upwards to an arc flame 
with a brief configuration, and ] to accommodation of flux density - electromagnetism ~ according to the coil, it is 
effective in the ability to carry out briefly . 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1 st example of this invention, and is the forward sectional view of a fulierene 
automatic synthesizer unit. 

[Drawing 2] It is drawing showing the 1 st example of this invention, and is the plane section Fig. of a fulierene 
automatic synthesizer unit. 

[Drawing 3] It is drawing showing the 2nd example of this invention, and is the forward sectional view of a fulierene 
automatic synthesizer unit. 

[Drawing 4] It is drawing showing the 2nd example of this invention, and is the plane section Fig. of a fulierene 
automatic synthesizer vmit. 

[Drawing 5] It is drawing showing the 1st example of this invention, and is the perspective view of an arc flame. 
[DraAving 6] It is drawing showing the 1st example of this invention, and is the comparison Fig. of the amount of 
carbonaceous which carries out the reattachment. 

[Drawing 7] It is drawing showing the 1st example of this invention, and is the comparison Fig. of the deposition die 
length of carbon shaft orientations. 

[Drawing 8] It is drawing showing the 1st example of this invention, and is_ the comparison Fig. of the soot mass, 
deposited on a vacuum housing. 

[Drawing 9] It is drawing showing the 1 st example of this invention, and is the comparison Fig. of C60 content 
deposited on a vacuum housing. 

[Drawing 10] It is the plane section Fig. of the fulierene automatic synthesizer unit of a conventional type. 

[Drawing 11] It is the perspective view showing the arc flame of the fulierene automatic synthesizer unit of a 

conventional type. 

[Description of Notations] 

13 [ ] Vacuum Housing (V acuum Chamber) 

13 A [ ] a top-cover wall (upper part) 

13B, 13C, 13D, 13E Branch pipe 

21 p] SafbonEleckude by thesideof Plus ' V -:>.UJ , ^i ::,; 

23 [ ] Carbon Electrode by the side of Minus 
A* Arc flame 
B [ ] flux density 
C60 Fulierene 

EM electromagnetism — coil (electromagnet) 
M [ ] a magnet 
J [ ] a current 
JxB Applied force 

100,100* Fulierene automatic synthesizer unit 
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